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Sintered Sr3Al2O6:Eu sample emitted intense green light, which was clearly visible to the naked eye in the at mosphere, when it was stressed. The dependence of the lu minescence intensity on stress was investigated. The stress change is shown in Fig. 1(a) , and the luminescence intensi ty behavior is shown in Fig. 1(b) . The stress increased linearly and was kept at 33 MPa. The luminescence intensi ty of the sample was observed below 10 MPa and linearly in creased with the stress. The luminescence intensity grad ually decreased when the stress was kept at 33 MPa. This result is consistent with the results of X-ray irradiated KCl: Cu and ZnS:Mn crystals.4), 14) We measured the luminescence intensity until the sin tered Sr3Al2O6:Eu was fractured. The luminescence inten sity change is shown in Fig. 2 . The luminescence intensity increased almost linearly with stress until around 50 MPa and developed the tendency to be saturated below 70 MPa, but the luminescence intensity again increased above 70 MPa. The luminescence intensity drastically increased and was too large to measure it, when the sample was fractured around 80 MPa. At the fracture of many materials, a large peak of luminescence intensity is always observed. This fact may be due to an electric discharge between the differently charged rupture surfaces.4),17) It is indicated that the lu- We have already reported that the luminescence intensity of the composites made by epoxy resin is recovered by ultraviolet light irradiation,20),22) and investigated the in fluence of UV irradiation on the luminescence intensity of the sample. The result is shown in Fig. 3 . The luminescence intensity drastically decreased by the repetitive application of stress, and became stable at about 20% . After that, the sample was irradiated with UV light for three min, and the luminescence intensity recovered completely. Furthermore , we measured the excitation and emission spectra of the sam ple. The spectra are shown in Fig. 4 . The excitation spectrum had a peak from 320 to 440 nm with a maximum at 371 nm. This means that visible light or sunlight also excites the sintered Sr3Al2O6:Eu sample. On the other hand , the emis sion spectrum had a peak from 450 to 600nm with a maxi mum at 510nm. It is thought that the doped Eu2+ ions act as luminescence centers, because the emission spectrum from the 4f7-4f65f transition of Eu2+ ions is from 400 to Ishihara et al. assumed that the excitation of doped rare earth ions in BaAl2Si2O8 is due to the photons emitted from the fracture of BaAl2Si2O8, because they observed that BaAl2Si2O8 without intentional dopants also emits white light when it is fractured.27) Williams et al. demonstrated that dislocation induced excitonic transitions adjacent to vacancy clusters produce luminescence in single crystals of MgO, CaO and SrO in a temperature range from 80 to 300 K.16) Chapman et al. proposed a thermal excitation mechanism and reported that most of plastic deformation energy is released as heat in a variety of glasses and crystalline quartz.18) In our case, since the deformation lu minescence from the 5r3Al2O6 without Eu was not observed and the luminescence of the Sr3Al2O6:Eu sample was sensi tive to temperature, we think that the movement of disloca tions (D) or heat (H) excites carriers (C) from the filled traps (T*) and the subsequent recombination of the elec trons and holes in luminescence centers (L) , which is doped Eu2+, give rise to the deformation luminescence. This process can be represented as follows;17), 18) 
